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[Abstract] 

[Purpose] To provide an extensible shaft which is extensible with 
light force, which has less allowance, and which can be constructed 
simply and with low cost. 

[Construction] An extensible shaft is constructed by: 

forming an outer shaft 3 and an inner shaft 4, respectively 
having a polygonal cross section, in such a manner so that the outer 
shaft 3 and the inner shaft 4 can be telescopically fitted with 
each other in an axial direction; 

fitting a square ring 19 to the inner shaft 4 at a position 
distanced from an end of the inner shaft 4 by a predetermined length; 

providing an elastic member 11, with one end thereof being 
engaged to the square ring 19 and the other end thereof being fixed 
to the end of the inner shaft 4; 

forming a square hole 1 7 in the elastic member 1 1 in the vicinity 
of one end thereof at a position distanced from the end of the inner 
shaft 4 by a predetermined length; and 

fixing a roller 12, which has a needle bearing 16 to be fitted 
to the square ring 17, at one end thereof to the end of the inner 
shaft 4 together with the elastic member 11, and forming a slit 
21 in the roller 12 in the vicinity of the end thereof at a position 
near to the end of the inner shaft 4, so as to make a retainer 15 
separable in two bodies. 

[0001] 

This invention relates to an extensible shaft, in particular, 
that used for a steering device ,in an automobile. 

[0002] 

[PRIOR ART]. 

In general, a steering device in an automobile is constructed 
in such a manner that a steering column having a steering column 
axially attached thereto is linked to a steering gear box fixed 
to a front section of the vehicle with an adjustable joint . However, 
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in heavy vehicles such as truck, which cabin is pivotally moved 
to expose the engine so that inspection or repair can be performed, 
the constitution between the steering column and the steering gear 
must be made. extensible. For example, the steering column for heavy 
vehicle is constituted in such a manner that a steering shaft is 
linked to an intermediate shaft with an adjustable joint, the 
intermediate shaft is composed of an upper shaft (outer shaft) and 
a lower shaft (inner shaft), and a spline and a spline sleeve are 
formed in the upper and lower shafts so as to telescopically fit 
these shafts with each other. Accordingly, the torque can be 
transmitted and the upper and lower shafts are extensible in an 
axial direction. 

[0003] (Not whole translation of this paragraph) 
[PROBLEM TO BE SOLVED BY THE INVENTION] 

However, in the conventional constitution of the upper and 
lower shafts using the spline fitting as described above, there 
is a clearance in the fitting constitution sufficient for the 
respective sliding movement of the upper and lower shafts, which 
causes the upper and lower shaft clatter due to the vibration or 
the like while the vehicle is moving. Therefore, inconveniences 
such as unpleasant noise are caused. 

[0004] ' 

Accordingly, the present device is made in order to obtain 
an extensible shaft which is extensible with small force, which 
has less clearance, and which can be constructed simply and with 
low cost. 

[0006] 
[FUNCTION] 

In the device according to the constitution as described above, 
when the outer shaft is fitted by insertion to the inner shaft, 
the needle bearing of the roller is. fitted to the angular hole of 
the elastic member to facilitate the insertion. The further 
insertion causes the elastic member to bend, thereby elastically 
fitting the outer shaft and the inner shaft . When the force is further 
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applied, the retainer is separated into two bodies at the slit to 
release one body of the separated retainer, thereby making the roller 
slidable on the elastic member . Thus , since the roller is interposed 
between the outer shaft and the inner 'shaft, the respective shafts 
slide in an axial direction with the application of light force. 
In addition, since the elastic member is interposed between the 
outer and inner shafts, the clattering between these shafts is 
absorbed. 

[0012] 

Other than the embodiment as described above, this device is 
applicable to upper and lower shafts of a telescopic steering column 
in which a steering wheel is extensible in an axial direction. 

[0013] 

[Effect of Device] 

According to the device as explained above, the extensible 
shaft is. constructed by telescopically fitting the outer shaft and 
inner shaft respectively having a polygonal cross section in an 
axial direction, and providing a leaf spring having a predetermined 
length and a roller between the outer and inner shafts at least 
at two sides thereof. Accordingly, it is possible to obtain an 
extensible shaft which is extensible with a light force, which can 
be constructed simply and with low cost , and which has less clearance 
and thus causes little clatter. Accordingly, the extensible shaft 
can be used as an intermediate shaft of a steering device, or as 
a shaft for a telescopic steering column. 
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